SUMMARY

Monoclonal
antibodies with two kinds of specificities, produced against Leptospira interrogans serovar Pomona, were studied by agglutination and immunoblotting.
Antibodies reacted either exclusively with serovar Pomona or with all members of the Pomona serogroup, but none of the antibodies reacted with representative serovars of other serogroups. Both antibodies recognized epitopes on purified lipopolysaccharide (LPS) from serovar Pomona. In immunoblotting experiments the serogroup specific antibody recognized both the major LPS bands of 21 kDa and 26 kDa whereas the serovar specific antibodies reacted only with the 26 kDa band, thus localizing serovar specificity in the 26 kDa band and serogroup specific epitopes on at least two different LPS subunits.
INTRODUCTION
Immunity to the acute febrile illness leptospirosis is humorally mediated [ 1, 2] and depends mainly on the opsonisation and phagocytosis of leptospires by macrophages or neutrophils [3-51. Agglutinating antibodies are apparently required for opsonophagocytosis and recent studies with monoclonal antibodies have identified leptospiral lipopolysaccharide (LPS) as a target antigen for agglutination [6, 7] , opsonisation [8] , and protection from infection [9] .
Serovars of Leptospira interrogans are currently differentiated and classified on the basis of agglutinin-absorption tests with rabbit antisera [lo] . Kmety [ll] identified serovar related antigenic determinants, of yet unknown chemical composition, which he called 'factors', by partially absorbing antisera with heterologous serovars. It is only recently that some agglutinogenic antigens have been identified by using a variety of leptospiral serovars to raise agglutinating monoclonal antibodies [6, . In some cases, serovar specific antibodies were produced [16, 17] 
RESULTS
Serological specificities of monoclonal antibodies
Six antibodies which agglutinated the homologous Pomona serovar were produced. 
Serological reactions of monoclonal antibodies
The Pomona serogroup specific antibody A3 reacted with two diffuse bands of 21 kDa and 26 kDa molecular weight in whole leptospiral sonicate of the homologous serovar Pomona (Fig. l) , although the molecular weight (MW) was difficult to mark accurately because of the diffuse nature of the bands. Calculated MWs therefore varied by + 1-2 kDa. A similar pattern was seen in other serovars of the Pomona serogroup. A3 con- sistently reacted with the 21 kDa band although very high concentrations of antibody were required to detect this band in serovar kunming. Reactivity with the 26 kDa band was variable and it was observed only in serovars Pomona, tsaratsovo and proechimys (Fig. 1) . In contrast, the serovar specific antibody F2-2 reacted only with the 26 kDa band in serovar Pomona. It was never observed to react with the 21 kDa band and no reaction was seen with any other serovar. Antibodies A3 and F2-2 reacted with purified LPS in immunodiffusion tests to give lines of at least partial identity (Fig. 2) . Both antibodies occasionally produced two precipitin lines, although this was more commonly seen with A3 as previously described [6] .
When tested against purified LPS by immunoblotting both monoclonal antibodies gave reactions similar to those observed with sonicated antigen, both with respect to serovar specificity and immunoblotting profile (Fig. 3) . The lower band was present at a lower concentration in purified LPS than in the crude, but chemically unmodified, sonicated antigen.
The trailing appearance characteristic of typical Gram-negative LPS was also observed with Pomona LPS (Fig. 3) The Pomona group determinants were present in both 21 kDa and 26 kDa bands whereas the serovar determinant was seen only in the 26 kDa band. Thus separate serogroup and serovar epitopes have been identified in different antigenic fractions of leptospiral LPS. Similarly a monoclonal antibody specific for serovar tropica reacted only with a diffuse band of 25 kDa in homologous sonicate [15] . The two lines seen in immunodiffusion tests are not related to the two bands seen in immunoblots because F2-2 which did not react with the 21 kDa band also produced two precipitin lines, a finding previously explained on the basis of different aggregation states of LPS [6] . Because the structure of leptospiral LPS is not known we cannot yet assign structural locations for the different epitopes we have identified. How-ever, when considering antigenic specificities of leptospires one must consider not only different antigens but mosaics of epitopes of different specificities found on the same antigen, similar to the undefined 'factors' of Kmety [ll] .
The serovar kunming has provisionally been placed in the Pomona serogroup on the basis of one published report of its isolation, pending confirmation Because LPS is an identified protective antigen in Leptospira [3] [4] [5] 8, 9] , as well as in other Gramnegative bacteria [32-341, the elucidation of protective LPS epitopes has obvious relevance for immunity.
In addition, the availability of serovar specific monoclonals, such as F2-2, reacting with defined antigenic components will greatly facilitate the identification of new isolates. In our laboratory we are now able to identify isolates of serovar Pomona, a common cause of leptospirosis in southern Australia, within 24 h instead of the several months required when using conventional methods [lo] . PI Adler, B. and Faine, S. (1977) 
